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CATERPILLAR 
GETS ORDERS 
UT FASTER 


eee With the help of 
TEXACO REGAL OIL (R&O) 


in hydraulic mechanisms 







To maintain production and meet delivery 
dates, machines at Caterpillar Tractor Co.'s 
plants must keep working. Unscheduled 
stoppages of hydraulic mechanisms, for ex- 
ample, simply cannot be tolerated. So quality 
comes first in choosing a hydraulic medium. 
Texaco Regal Oil (R&O) has proved ideal. 
For Caterpillar, as for other quality-wise 
manufacturers, Jexaco Regal Oil (R&O) ( 
assures: 1) clean hydraulic systems; 
2) smooth, uninterrupted operation; 3) pro- 
tection of internal parts against rust; 


4) longer operating periods between drains 
and overhauls; and 5) lower maintenance 
costs. 


Texaco Regal Oil (RG O) is specially re- 
fined from choice base stocks, then processed 
and fortified with special Texaco additives. 
Texaco Regal Oil (RG O) is thus more than 
ten times more resistant to oxidation than 
ordinary turbine-quality oils, gives far 
greater protection against rust and sludge, 
and will not foam. 

There is a complete line of Texaco Regal 
Oils (R& O) approved by leading hydraulic 
manufacturers. A Texaco Lubrication En- 
gineer will gladly show you how they can 
improve performance and reduce costs in 
your plant. Just call the nearest of the more 
; than 2,000 Texaco Distributing Plants in 
ation. the 48 States, or write The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 


TEXACO TEXACO Lubricants, Fuels and 


Lubrication Engineering Service 






CATERPILLAR machines and earthmoving 
equipment are vital ‘‘arms’’ for Amer- 
ica’s defense. Their production brings 
into use a host of machine tools—presses, 
drills, automatics, and hones like the one 
in the picture. Where these are hydrau- 
lically controlled or operated, Texaco 
Regal Oil (R&O) as the hydraulic me- 
dium assures clean, trouble-free oper- 
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Hydraulic Power Steering for eee Cars 


OWER STEERING is certainly not a new devel- | to 40 to 1. While such a high ratio may sufficiently 
opment since even the horse and buggy was — multiply the driver's pull at the rim of his steering 
steered by power (the horse). But when the — gear to permit steering of sorts, the sensitivity or 

early horseless carriage engineers unharnessed the “feel” of the road ts greatly reduced; furthermore in 
flesh-and-blood horse and bolted in a herd of me- — an emergency too much precious time is lost in 
hanical horses, they ignored this basic fact, thereby “winding up” a high ratio gear. Flying elbows 
forcing several generations of drivers to do their during such an emergency are in themselves hazard- 
own work. The faithful horse was no longer avail- ous! Even engineers frequently do not realize that 
ble to steer the carriage under the driver's connor: the universal use of inclined king pins to obtain 
instead the driver had to suy pp ly both st teering powe automatic straight ening of front wheels has had a 
and control detrimental byy product: during any movement of a 
front wheel, the driver through his steering gear 

Why Power? must actually lift all of the weight on both front 
long as our predecessors were content with — wheels! During the development period substantial 
bicycle-tired horseless surreys, steering effort gains were also made in steering gear efficiency or 

is insignificant, particularly by comparison to the _ better utilization of the driver's force by substituting 


insiderable power required to crank their engines _ rolling for sliding surfaces throughout the steering 
or to push them home. A simple tiller bar having — system. In spite of all these improvements, the con- 
he “fast’’ overall steering ratio' of about one to — tinually increasing front-wheel weight of some com- 
one sufficed to guide them. But as vehicle weights — mercial and military vehicles forced their manu- 
reased, it became increasingly difficult to guide — facturers to be the first to adopt power steering as 
heir front wheels. In tardy recognition of the lim- standard production equipment. In short we have 
ited strength of the driver, some early designer again substituted limitless mechanical horsepower 
volved the first steering gear by substituting a for our restricted human strength: with power 
cering wheel for the old tiller bar and placing a steering we are again the ruler rather than the slave. 
orque-multiplying reduction gear between the Although power steering gears for trucks and 
teering and road wheels. The adverse effect on buses are generally similar to those on passenger 
eering of further increases in weight, particularly cars, they are outside of the scope of this article. 
trucks and buses, was partly offset by increased Although Francis W. Davis demonstrated a 
ecring ratios with the result that some are close highly successful power steering gear before major 
. passenger car manufacturers as early as October of 
tuk Wass ote degee wowed ix king ga. va 1926, the manufacturers of even the heaviest 
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passenger cars were able to husband the diminish- 
ing margin of driver ability over car requirement 
until late 1950 when Chrysler announced the avail- 
ability of power steering as standard equipment on 
the 1951 Crown Imperial and optional equipment 
on other Chrysler eights. Other passenger car manu- 
facturers quickly unveiled their parallel develop 
ments, and the long-delayed boom in power steering 
not only began with a rush, but is being rapidly 
extended to our so-called light cars by virtue more 
of its delightful convenience and luxury than stark 
necessity. The ladies (who are doing most of our 
driving and buying) are particularly quick to ap- 
preciate and demand the emancipation that only 
power steering can give from the brute strength 
rigors of parking a car. Suffice to say that something 
over 200,000 power steering units were produc ed 
during 1952 (as against 10,000 in 1950), and the 
twenty-fold increase is almost entirely due to pas- 
senger cars. 


Why “Hydraulic” Power? 

We are agreed that power should or must be used 
to assist the driver in driving his vehicle: Only the 
source and method of use remains to be investigated. 

The only sources of power already available in a 
passenger car are the storage battery and the engine. 
While electrical power has been used experimental- 
ly, the requisite one horsepower motor is heavy, 
expensive and bulky, and the poor battery and gen- 
erator are already overloaded by other requirements. 
However, the engine's power is usable either direct- 
ly as mechanical power, or indirectly by driving an 
air compressor, or by utilizing intake manifold 
vacuum, or by driving a hydraulic pump. Mechani- 
cal power utilizing two engine-driven oppositely 
rotating clutch systems around the steering column 
was patented in 1927 though never pursued: very 
recently a somewhat different approach has been 
developed and will be announced shortly after the 
appearance of this article. Compressed air is super- 
ficially attractive as a source of power, particularly 
if the vehicle already has an installed air com- 
pressor, and some air steering systems have been 
used commercially to a very limited extent. Since 
air compressors are bulky and expensive, the air 
itself is a compressible medium not easily adapted 
to the precise and rigid control required in a steer- 
ing system, and since a maximum air pressure of 
say 100 psi would necessitate a large diameter stecr- 
ing gear piston to develop the requisite large steer- 
ing assistance forces, air must be rejected for this 
purpose. Intake manifold vacuum must also be re- 
jected much more emphatically for the same reasons 
and also because of the extremely large size of the 
vacuum equipment required which must operate 
on a maximum of only 10 psi negative pressure. 

But hydraulic power offers many advantages, 
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for example the following: its inherent self- 
lubricating characteristic; where desirable, the 
ease and practicability of developing pressures well 
in excess of 1000 psi, with pump speeds up to 8000 
RPM; the ability to develop extremely high forces 
in small spaces; the ready adaptability of hydraulic 
mechanisms to available irregular-shaped spaces; 
the extreme precision of movement control afforded 


by the relative incompressibility of a liquid; the ease 


and speed with which large forces can be applied, 
removed, balanced, modulated and absorbed; the 
practicality of constructing a closed system by 
avoiding intake, discharge or vent holes that arc 
likely to admit contaminants. Only a few such ad 
vantages are sufficient to explain the fact that all 
passenger car power steering systems presently 
marketed are of the hydraulic type. 


THE CHRYSLER-DrSOTO (GEMMER) 
POWER STEERING SYSTEM 

This gear, the first to be applied in production 
quantity to passenger cars (Chrysler, DeSoto) 
is of the “integral” type, that is, the hydrauli 
power pistons and the hydraulic sensing and control 
mechanisms are all in one highly-compact assembly 
directly associated with the conventional steering 
gear. A second similarly-compact assembly contain- 
ing the hydraulic pump and oil reservoir is simply 
connected to the first by two flexible hoses. 

Figure 1 schematically illustrates the installation 
of such an integral power steering unit, its two hy- 
draulic connections to the engine-driven hydraulic 
pump, and its relationship to the otherwise con- 
ventional steering linkage and front whecls. 

Figure 2 is a greatly enlarged schematic repre- 
sentation of the power unit itself with its pump. 
Since the pump ts the source of power assistance or 
motivating force, a logical beginning is best made 


CONVENTIONAL 
STEERING LINKAGE 
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Figure 1—Installation of Integral-Type Power Steering System, 
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LEFT TURN 
DISTRIBUTION VALVE 
(OPEN) 


RIGHT TURN REACTION 
VALVE (OPEN) 


OIL PUMP 


GENERATOR 


Figure 2 — Schema of Chrysle 


with this unit, as illustrated by Figure 3. The latest 
pump is of the six-lobed single rotor type driven 
through a flexible coupling from the rear end of 
the generator shaft. The pump intake port is con- 
through = drilled (not shown) 
communicating with the oil reservoir outside of its 
replaceable paper filter element. Oil from the pump 
rotor flows through the flow control valve and 
i hose to the valve body of the power steering unit. 
A closer examination of the necessity for the flow 
ontrol valve is desirable. The major volume re- 
quirement of the hydraulic system occurs during 
arking operation when the engine is idling and 


nected passages 


POWER ARM 
STEERING ARM 


VALVE OPERATING BLOCK (IN UP POSITION) 


RIGHT TURN 
DISTRIBUTION VALVE 
(CLOSED) 


\ LEFT TURN 
REACTION VALVE 
(CLOSED) 


SPUR GEARS 


WORM AND 
ROLLER 


DRAG LINK 


f Chr 


r-DeSoto Power Steering System. 


the pump is therefore delivering its minimum dis- 
charge, consequently a large-capacity pump -(1)1 
gpm and 600 psi at engine idle) must be installed. 
Without modification, such a pump would deliver 
enormous and wholly unnecessary quantities of oil 
at normal driving speeds with consequent power 
losses, therefore the ingenious flow control valve 
is provided. Referring again to Figure 3, it can be 
seen that this valve consists of a spring-loaded 
hollow piston surrounding a second spring-loaded 
piston (the pressure relief valve) having a cali- 
brated orifice in its head. Whenever the pump at- 
tempts to deliver more than its required 1.5 gpm 
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the increased differential pressure across the orifice 
forces the flow-control piston to the left and un- 
covers enough of an annular relief groove in the 
valve body communicating with: the pump intake 
to relieve the excess differential pressure, thus con- 
trolling pump delivery vo/wme. The small internal 
pressure-relief valve limits maximum oil pressure 
under any condition to 750 psi by moving to the 
right and uncovering relief holes in the flow-control 
piston which also communicates with the pump 
intake. 

Oil returning from the power steering unit 
through the second hose is discharged to the 
interior of the filter element. Since cold and viscous 
oil under pressure could rupture the filter, a relief 
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valve which opens at about 7 psi and by-passes 
the filter is provided. Since the entire system ts 
closed to promote general cleanliness and par- 
ticularly to avoid oil contamination, a small low- 
pressure vent valve is also provided which relieves 
excess air pressure as the system is warmed up. 

Reverting to the upper portion of Figure 2, it will 
be seen that the power steering unit itself consists 
essentially of the basic all-mechanical worm-and- 
roller type gear, a pair of opposed power pistons 
operating against their own lever on the steering 
shaft, a pair of valves on each side of a valve op- 
erating block, and (what appears to be) a normal 
steering wheel and column. 

Closer examination will show however that the 
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Figure 3 — Chrysler-DeSoto Power Steering Oil Pump and Reservoir. 
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steering column is divided into two sections and 
connected by a rubber coupling 
transmits driver torque readily without rotary back- 
lash, but 
slightly out of line. The lower shaft is pro- 
vided with a spherical bearing at its upper end and 


so designed that it 


allows the lower section of the shaft to 


pivot 


al the lower end, the 
through 


one of a pair of spur gears 


intermediate section passing and rotating 
in the valve oe block. Bearing against the 


valve operat ing block from both sides are the four 


sleeve valves which control the amount and pres 


oil admitted to or 


lers. 


sure Of discharged from the two 


power cvling 

Although normally identical and interchangeable 
(as assemblies) the four operating valves detailed 
in Figure 4 are divided into two specialized groups 
distribution” 


a cording to their purposes, two 


and two “reaction” valves. When open, a dz tribu- 


valve admits high pressure en to its power 


cylinder while an open react? 
to escape Each ot 


» valve vents or per- 
nits oil the two pows r cylinde rs 
| high 


1 
through inflexible 
1 
dividual onan 


s therefore conne ted 


pressure steel tubing to both its in 
tion eae reaction valves. The two valves controlling 
a given power cylinder are arr: 
sides of the valve operating block so that its mov 

while opening the other still 
block is in 
partially 
open and oil at comparative ly low pressure can there 
fore circulat through them and their cylin 


fers. Unlike the schematic Figure 2, Figure 


ment will close one 
When the 


central or neutral position, «i valves are 


wider valve operating its 


ate freely 
i shows 

the two valves of each type are actually located 
lirectly across block from each other 
vith the reac 


The relative positions of the three 


the operating 
tion valves closer to the steering shaft 
annular grooves 
any valve and its corresponding sleeve are ma- 


hined so accurately that less than 0.003 inches 
movement (a hair's breadth!) will start the applica- 
tion of hydraulic power. A coil spring and hydraulic 
keep each valve in intimate 


the slighte 


pressure combine 
ontact with, and responsive to, st move- 
ment of the valve operating block. A small internal 
thimble with check valve and bleed orifice in each 
ilve serves as a dash pot to minimize valve chatter 
id “hunting.” 
igure 4 are 


The numerous round black dots in 
annular synthetic- 


| cross-sections ol 


ibber ““O” rings, the most modern method of 
taining hydraulically tight joints. 
Reverting momentarily to Figure 2, the upper- 


ost power cylinder 1s for exclusively for left 
ins, the lower for right turns. The aluminum 
istons are rigidly fastened to a “piston connector” 
id therefore move as a single unit within their 
parate drawn-steel cylinders. Minimum clearance 
tween the pistons and the roller on the piston arm 
‘sembly is obtained by adjustable hardened steel 
i0es. Each piston is sealed in its cylinder by means 


ATION 


of two unique piston ring assemblies, each com- 
a synthetic rubber “T’’ ring protected on 
each side by two flat phenolic plastic rings. 
Chrysler-DeSoto 
power steering system requires only three pints of 
a high quality SAE 10W motor oil to fill to a level 
114 inches below the top of the cover gasket. 
When atmospheric temperatures are consistently 
either SAE 5W motor oil or a 
mixture of 214 pints of SAE 10W oil and 14 pint 
 kerosine should be used. 


prising 


The entire oil system of the 


below minus 10°F., 


and the engine run 
minutes each time before turning the 
wheel or moving the car. The 10W motor oil level 
should be checked every 1000 miles: the SW or 
diluted 10W should be carefully replaced with 
10W motor oil as soon as atmospheri temperatures 
10°F. The 


(the mechanical worm and 


} 


about three 


consistently above 


“ huc k’ 


1 
IS lubr IC 


are again minus 
steering Lear 
rolle r) 
fluid 


consisten¢ y. 


ated with about six ounces of non- 


crease of NLGI No. 0 or No. 


steering gear | 


The unusual and ingenious construction of the 


column is the heart of the 


Chrysler-DeSoto Power Steering control system. To 


pivot able steering 


illustrate its operation refer again to Figure 2 and 
driver starts to turn the s 
wheel counter-clockwise in the 


steering 
usual manner to 
make a left turn. Tire friction and other Opposing 
for es transmit 


suppose that a 


ted through the steering system cause 
that spur gear on the shaft to 
resist movement; as a consequence of the driver's 
action the second spur gear on the steering shaft 


steering worm 


will attempt to “climb” or rotate around its stub- 
born mate, thereby shifting the valve operating 


block upwards from its normal central neutral 
position which closes the upper pair of valves 
while opening the lower pair more widely. By 
reference to the foregoing it will be determined 
that hie shift of valves admits high pressure oil 
to the upper left-turn cylinder while simultaneously 
exhausting oil from the other, thus applying torque 
to the steering shaft, and instantly providing pow- 
erful assistance to the driver. 

The unique positioning of the valve mechanism 
results in a modulated control giving a 


 propor- 
tional feel” 


in which the driver’s effort is always 
a fixed percentage of the total work being done by 
the hydraulic system. The “full-time” power steer- 
ing is therefore doing its major percentage of work 
regardless of the maneuver (parking, cornering or 
driving down a straight crowned road) and under 
the direction and ‘“‘feel’”’ of the driver. 

As scon as the driver stops applying his puny 
torque and merely “holds” the steering wheel, the 
valve operating block maintains the degree of hy- 
draulic pressure being communicated to the power 
cylinder, and the front wheels respond by “‘holding” 
the degree of turn selected 
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Figure 5 — General Motors-Saginaw Power Unit (partially sectioned). 


Should the driver release his wheel entirely, the 
caster effect (supplied by the fore-and-aft inclina- 
tion of the king pins) will tend to turn the front 
wheels to their straight-ahead position, thus chang- 
ing the “pull? in the drag link to a “push.” Since 
the mechanical steering gear is by no means irre 
versible, this push tends to rotate the worm towards 
its straight ahead position. The free steering wheel 
offers no resistance, thus the valve operating block 
remains in its neutral position, and the road wheels 
return to a straight-ahead position in the same man- 
ner and as quickly as in a conventional mechanical 
steering SJ stem. 

Now suppose that a road rut, soft road shoulder 
or blown right front tire is encountered at high 
speed. With a conventional steering gear and an 
inattentive or physically weak driver, any of these 
hazards would cause the car to plunge towards the 
right ditch and an accident despite the driver's 
frantic efforts to turn the front wheels to the left 
With a power steering gear however, only a tiny 
etfort is needed to overrule the adverse minor me- 
chanical reaction and to instantly substitute a power- 
ful and favorable hydraulic effort which keeps the 
car on the road 


Chrysler has already taken advantage of the 
availability of power by reducing the overall ratio 
of the mechanical elements in its power steering 
system, which also reduces the amount of steering 
wheel movement required for any maneuver and 
makes steering faster and more responsive to the 
driver's wishes. For example in one car, the con- 
ventional steering system has an overall ratio of 
6.2 and requires 514 turns of the steering wheel 
to change the front road wheels from full right 
to full left: corresponding figures for the power 


steering gear in this car are only 16.2 and 315 turns 

And lastly, should the very remote possibility of 
hydraulic failure occur, the standard highly-efficient 
all mechanical steering gear is instantly and com- 
pletely available without thought or other action 
by the driver. 


THE GENERAL MOTORS SAGINAW 
POWER STEERING SYSTEM 


(Cadillac, Buick, Oldsmobile, Pontiac, 
Chevrolet, Lincoln) 


As illustrated in the partially sectionalized Figure 
5, the Saginaw gear is also of the integral type in 
which the basic mechanical steering gear, the hy- 
draulic booster and its Davis spool-type control 
valve are all combined in one compact housing. 
It is supplied with oil at a pressure up to 750 psi 
by either an Eaton six-lobed pump or a Vickers 
vane-type pump driven by a Vee belt from the 
engine's crankshaft and drawing from a small oil 
reservoir. 

The mechanical element of this steering gear is 
the now well-known low-friction Saginaw recircu- 
lating-ball type in which a number of steel ball 
bearings act as a highly efficient rolling thread be- 
tween the steering worm and its ball nut, the latter 
being geared to a sector on the pitman shaft. Hy- 
draulic assistance is furnished by a single double- 
acting piston having a toothed or racked piston rod 
also meshing with a gear sector on the pitman shaft. 
Almost the entire control system is embodied in the 
unbelievably simple Davis open-center spool-type 
control valve which is concentric with the steering 
shaft and hydraulically connected to the power 
cylinder by only two short rigid tubings. 
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Figure 6 schematically illustrates the entire sys- 
tem and purposely magnifies the Davis valve so 
that the simplic ity with which it performs its several 
important functions can be moreveasily appre iated. 

The valve spool with its two high-capacity an- 
nular grooves is accurately fitted into a correspond- 
ingly grooved valve housing in which it can move 
both axially and radially. Axial or endwise move- 
ment of the spool (and the steering shaft with 
which it is essentially integral) is restricted to a 
maximum of about 0.060 inches (valve movement 
and full overlap) by a pair of ball thrust bearings. 
The valve housing is also bored axially around the 
spool cavity to contain as many as five valve-plunger 
and spring sets like the single one shown in the 
figure. Since the valve plungers are a recent im- 
provement not fundamental to the operation of the 
Davis valve, let us first examine the latter. 

From Figure 6, which illustrates the Davis valve 
in its central inactive or “neutral” position, it will 
be noted that oil from the pump enters the “open 
center’ of the valve housing, flows easily and freely 
around both sides of the central land on the spool 
and returns immediately to the reservoir without 
even ap proaching the power cylinder. Since all 
passages are quite open and frictionless in the 
valve’s neutral position, and since the valve remains 
in this position at all times except when steering is 
actually occurring, the valve’s “open center” feature 


reduces pumping losses to an irreduceable 
minimum. 
Figure 7 illustrates the operation of the valve 


when the driver initiates a sharp left turn. Since 
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front-wheel and steering-linkage resistance tends 
to keep the pitman arm and ball nut stationary, the 
resultant resistance causes the steering worm, shaft 
and valve spool to screw upwards very slightly and 
imperc eptibly towards the driver. The central land 
of the valve spool accordingly shuts off oil pressure 
to the head of the power piston and simultaneously 
enlarges the passage to the reservoir; at the same 
time the central land has widely opened the port 
connecting to the underside of the power piston 
so that it is now subjected to full pump pressure. 
The power piston is forced to the right, rotates the 
pitman shaft in the clockwise direction required for 
a left turn, and simultaneously moves the ball nut 
steering worm and valve spool back to its central 
neutral position. In brief, power assistance is devel- 
oped only as long as the driver demands it by 
rotating the wheel and shuts itself off promptly 
when he merely “holds” the wheel, such as when 
driving straight ahead or along a regular curve. It 
should be understood that full pump pressure ts 
applied to one side of the power piston only when 
the spool is fully displaced to either limit, which 
normally occurs only during parking or emergency 
action; during normal driving the spool is disp slaced 
only slightly and affords smoothly graduated power 
assistance by applying differential oil pressures to 
both sides of the power piston. When the driver 
releases his wheel entirely, the car’s front wheels 
will automatically return to their straight-ahead 
position due to steering geometry. Road shocks are 
similarly and immediately opposed and neutralized 
by hydraulic action. As a further refinement, che 
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Figure 6 (but actually built into the valve body — steering wheel to obtain “initial” power. 
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tself) is provided to insure easy a 
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note event of failure. 
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[he previously mentioned valve plunger and 
a sense of 


road reaction or “‘feel’’ in the power system: without 


sets are used solely to develop 


prin 


a ' 
these plungers the spool valve is fully operable as 


100% assistance’ gear wherein the slightest 
finger-tip touch to the steering wheel will excite 
poner’ assistance. Since some drivers feel that such 


leads to 
ahead driving and 
the valve plungers have been 
idded to satisfy these drivers by prov iding a definite 
the road” and by insuring that during 
ormal straight-ahead level-road driving no power 
As can be seen from either 
each plunger set consists of two 
always forced by 
ination of spring pressure and oil pressure 


complete power assistance over-steering, 


hyper-sensitivity under straight 


loss ot road feel,’ 


ape 4 
rece: Ol 


ssistance 1S provided. 
Figure 6 or 
lentical 


coml 


pistons which are apart 
1 their innermost surfaces. Their spring pressure 
lone tends to maintain the valve spool in its neu- 
il position; however, spring pressure is reinforced 
y hydraulic pressure which increases up to full 
mp pressure when the spool is fully displaced. 
(he effect of the plungers is to apply a small 
ireshold preload to the system which must be 
anually overcome by the driver before power as- 
tance is generated. Obviously the manufacturer 
n vary this threshold or “feel” from nothing up to 
anual steering effort as the public may desire; 
plungers in general use require the driver to 
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All-climate lubrication for the hydraulic 
is provided by about two quarts of an approved 
Automatic Fluid Type A. The fluid 
level in the reservoir of the pump should be checked 
every 1000 miles of vehicle operation. The “shuck’”’ 
or mechanical portion of the gear is preferably lub- 
ricated with a special grease. 


The PACKARD (BENDIX) POWER 
STEERING SYSTEM 

As may be seen in Figure 8, this system comprises 
the conventional belt-driven hydraulic pump with 
oil reservoir, a Bendix-designed control valve lo- 
cated in the enlarged end of the cross link for 
actuation by the pitman arm, and a power cylinder 
of the double-acting piston type connected between 
the steering linkage and the car’s frame. 

The fluid reservoir contains a filter element pro- 
tected by a spring-loaded relief valve. Since the 
system is closed, a vent-valve is also provided which 
opens when interior air pressure exceeds from 114 
to 5 psi. 


system 


Transmission 


The belt-driven pump produces fluid pressure up 
to 650 psi, and is equip pee with a flow-control 
valve set for a volume of 1.9 gpm at normal car 
speeds and 1.4 gpm with engine idling. A separate 
piston-type relief valve opens at 650 psi. Should 
oil pressure fail, another valve permits bypassing 
of oil around the pump so that normal all-mechan- 
ical steering is provided. 


As indicated schematically in Figure 9, the con- 
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trol valve spool is connected to the pitman arm 
through a ball joint whereas the control valve body 
is an integral part of the steesing linkage cross 
link. The spool is formed with two annular channels 
connected respectively through individual passages 
with corresponding reaction chambers at each end 
of the spool. In the straight-ahead driving position, 
the spool and sleeve are therefore maintained in 
their neutral ‘free flow”’ position through hydraulic 
pressures in the reaction chambers. 

Figure 9 also indicates the action of the system 
when the driver initiates a left turn. Upon rotating 
the steering wheel counter-clockwise, the pitman 
arm moves clockwise, urging the valve spool to the 
right within the valve body. Oil pressure is accord- 
ingly admitted to the right chamber of the power 
cylinder (and simultaneously vented to a greater 
degree than normal from its left chamber), moving 
the power cylinder and steering linkage to the 
right. At the same time, oil at pump pressure passes 
through the orifice in the right land of the valve 
spool into the right reaction chamber, thereby 
tending to move the spool back to its central posi- 
tion. Power assistance is therefore cancelled if the 
driver relaxes manual effort at the steering wheel. 
This steering device transmits road reaction or 
“feel” to the driver. 
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The hydraulic system contains approximately 2 
quarts of Ultramatic Drive Fluid or Automatic 
Transmission Fluid Type A 
The Possible Future 


The modern automobile with automatic trans 
mission, power steering and the now-common con 
veniences may contain as many as seven different 
independent pumps. In due time it is presumed 
that the designers may substitute a single constant 
volume pump with suitable modulators drawing a 
single fluid through a single effective filter. As has 
already been partially accomplished in one motor 
bus, perhaps the engine, automatic transmision, 
power-steering, power brakes, windshield wiper 
convertible top and even the differential could be 
persuaded to operate on one fluid. 

Power steering is currently in the accessory class; 
i.e., it is merely applied or adapted with minimum 
possible change in the existing car design. As th 
popularity of power steering continues to increase, 
however, the design of the car can and should be 
modified to integrate the power steering gear into 
a logical whole. For example (as Chrysler has 
already demonstrated) power steering will permit 
a considerable reduction in steering gear 
sulting in faster, more responsive, and safer steering 


ratio, re- 
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Don’t let your 
hydraulic pumps 


foul up like this 
nee 


455 ee Bo 
LIKE THIS 


eee use Texaco 


Regal Oil (R&O) 


When a hydraulic system is filled with Texaco 
Regal Oil (REO) all its parts stay clean and 
rust-free — like the pump segment in the large 
picture above. The camera tells — better than 
words — the story of smooth operation, free- 
dom from stoppages, longer pump life and the 
lower maintenance costs you can count on with 


Texaco Regal Oil (R G O). 
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Texaco Regal Oil (REO) is finest turbine- 
quality — far superior to the ordinary hy- 
draulic oil that caused the fouling shown in 
the small picture. But that’s not all. Tests 
prove that special Texaco additives and pro- 
cessing make Texaco Regal Oil (REO) even 
better — more than ten times as oxidation- 
resistant as other turbine quality oils, much 
more effective in preventing rust and foam. 

There is a complete line of Texaco Regal 
Oils (REO) to meet your needs — whatever 
the type or size of your hydraulic units, how- 
ever severe the service. Texaco Regal Oil 
(REO) is approved by leading hydraulic 
manufacturers. 

Let a Texaco Lubrication Engineer help you 
increase efficiency and reduce costs on all your 
hydraulic operations. Just call the nearest of 
the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 


New York 17, N. Y. 


TEXACO Regal Oils (R& 0) 


FOR ALL HYDRAULIC UNITS 















An ancient Greek made that 
crack about the crab. In similar 
vein, any hydraulic expert will 
tell you that you can’t make a 
good hydraulic oil out of a poor 
one just by “souping it up” with 
additives. But Texaco additives 
do make a basically good hy- 
draulic oil better. That’s why 
Texaco Regal Oils (R&O) are 
so widely preferred. 

Texaco Regal Oils were world- 
famous turbine-quality oils for 
years before additives came into 
general use in turbine oil. Today, 
they are even better because of 
their (R&O) additives — addi- 
tives that step up oxidation re- 
sistance to more than ten times 
that of ordinary turbine-quality 
oils, and prolong protection 
against rust indefinitely. 


THE TEXAS COMPANY ° TEXACO PRODUCTS . DIVISION OFFICES 
ATLANTA 1, GA., 864 W. Peachtree St., N.W. HOUSTON 1, TEX 
BOSTON 17, MASS...... 20 Providence Street 
oo i SS i See 14 Lafayette Square 
BUTTE, MONT........ 220 North Alaska Street 
CHICAGO 4, ILL.. . . .332 So. Michigan Avenue 
NES © 36} Se 311 South Akard Street 
DENVER 5S, COLO........05.- 1570 Grant Street 
SEATTLE 11, WASH....... 1511 Third Avenue 


Texaco Petroleum Products are manufactured and distributed in Canada by McColl-Frontenac Oil Company Limited. 


“YOU CAN’T MAKE A 
CRAB WALK STRAIGHT” 


Nor is that all. Texaco Regal 
Oils (R&O) are also specially 
processed to prevent foaming. 
Thus, they assure clean hydrau- 
lic systems ... free of rust, sludge 
and foam. Count on them for 
smoother hydraulic operation... 
freedom from unscheduled shut- 
downs... longer life for pumps 
and other parts ... greatly re- 
duced maintenance costs. 

Texaco Regal Oils (R& O) are 
approved by leading hydraulic 
manufacturers. Let a Texaco 
Lubrication Engineer show you 
how they can keep your produc- 
tion up and your costs down. 
Just call the nearest of the more 
than 2,000 Texaco Distributing 
Plants in the 48 States, or write 
The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


720 San Jacinto Street 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL... .929 South Broadway 
MINNEAPOLIS 3, MINN... .1730 Clifton Place 
NEW ORLEANS 6, LA... .919 St. Charles Street 
NEW YORK 17, N. Y.....205 East 42nd Street 
NORFOLK 1, VA....Olney Rd. & Granby Street 
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